Fig. S2. Localization of PKDs in cerebellar Purkinje cells. (A-C)
Cultured cerebellar cells were fixed at 11 DIV and stained with antibodies against calbindin (magenta) and one of the PKD isoforms 1-3 (green). PKD1 and PKD3 were distributed along the dendrite in addition to the Golgi apparatus (PKD1) or nucleus (PKD3), whereas PKD2 was predominantly localized at the Golgi apparatus. Scale bar: 20 mm (D) Triple immunostaining of PKD2 (magenta), cisGolgi marker GM130 (green) and Purkinje cell marker Thy1 (white). (E) Upper: PKD1-WT-mCherry transfected in Purkinje cells was expressed in dendrites and axons at 14 DIV in culture. Scale bar: 20 mm. Lower: High power views of PKD1WT-mCherry signals in dendrites revealed slightly concentrated expression on the plasma membrane and intracellular vesicles. Scale bar: 5 mm. : at the initial state, cells had approximately ten primary dendrites, each of which was composed of a single dendritic unit fragment. Right: the position and direction of the unit were determined by the distributions of two angles, 'direction angle of primary dendrites' (upper graph) and 'divergence angle of primary dendrites' (lower graph), measured in real Purkinje cells at 0 hour in time-lapse observation. The distribution of divergence angle gives the angle between the lines drawn from the cell center to the roots of two neighboring primary dendrites at the cell periphery. The distribution of direction angle gives the angle between the lines drawn from the beginning point of a primary dendrite to its tip and to the cell center. (B) 'Elongation' and 'branching' were alternative processes represented by the addition of one and two unit(s), respectively: dichotomous branching occurred with the branching probability p. The shape of a unit fragment is represented as a rectangle 1.98 mm in length and 4.88 mm in width, and the leading edge is rounded. The length corresponds to the average growth of dendrites at the terminals in 3 hours. The width of the unit corresponds to the value of twice the average distance from the center of the branch to the tip of the filopodial small protrusion (2.44±0.06 mm; mean ± s.e.m., n=187 from six cells). The half circles on terminal tips correspond to active growing regions mediating interaction with neighboring branches via small filopodial protrusions. (C) Position and direction of two daughter branches were determined by distributions of 'divergence angle of branching' (upper diagram and Fig. 3E ) and 'direction angle of branching' (lower diagram and right graph). Details are indicated in Materials and methods. (D) The rules for contact-based retraction and stalling. Upper: in the case of retraction, addition of fragments would stop when the terminal fragment contacted with other branches. The entire branch segment was then retracted at the 7th step (=21 hr) after contact. Lower: in the case of stalling, fragment addition would stop when contacted with other branches and the entire branch became static thereafter.
Fig. S4. Effect of perturbation of dynamic parameters on dendrite growth in simulated Purkinje cells. (A)
Representative images of dendrite growth in simulated Purkinje cells in different conditions (conditions 4-7). Unless otherwise indicated, all the parameters were set at the same value as for condition 1 in Fig. 8 . Based on the measurement of Gö6976-treated cells, the elongation speed was slowed from 1.98 mm/3 hours to 1.41 mm/3 hours in condition 4; branching probability was lowered from 0.26 times/3 hours to 0.16 times/3 hours in condition 5; both elongation speed and branch probability were lowered in condition 6. Branches were always retracted after contact in conditions 4-6. In condition 7, the terminals were always stalled after contact, and both elongation speed and branch probability were lowered as in the cell treated with Gö6976. Dendritic tips in contact with other dendrites are shown in magenta. Scale bar: 20 mm. (B) Summary of settings of each condition. (C) Developmental changes in the mean number of primary dendrites in the simulated cells of conditions 4-7 (n=20 for each condition). A reduction in the number of primary dendrites was observed in all conditions except for condition 7 (one-way ANOVA, post-hoc Tukey test, *P<0.01, n=20 for each condition). (D) Sholl analysis of dendrite configurations in simulated cells in conditions 4-7 (n=20) (E) Developmental changes in the mean length of equivalent ordered segments in the simulated cells in conditions 4-7 (conditions 4-6: n=20; condition 7: n=50).
